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(54) Silicone derivatives, their production and use 

(57) Disctosed are amino sScqne derivatives having 
triazinyl groups or r^midinyl groups txxind to amino 
groups of amino silicones, their production and use, 
said silicone derivatives being able to gel siBcone ofl or 
to increase the viscosity thereof stal)ly and Iwmogene- 
ously, and therefore t)eing useful as tases for cosmet- 
ics. 
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Description 

FIELD OF THE INVENTION 

5 The present inventnn relates to ravel sifiONiederna^^ 

PACKORQUND OF THE INVENTION 

SOioone oil Is useful for its heat resistance, lutHicity, water repellency, gloss retentioa rrist prerentian. antistatic 
10 properties, mold release lubricant, corrosion resistance, chenrical datxiity and safety. LWDzing these properties, silicone 
oil has hitherto t>een used as bases of compositions in a wide variety of fields hdudlng variois industrial materials such 
as textile b-eating agents, surface lubricants, water repelfing agenis, resin modTiers, paint addHives, electrical insulating 
agents, heat media, grease. o9 for machinery, foam stabOizers and anti-foam agents, pharmaceutical preparations and 

75 In particular, saicone oil has be«i used as bases of phannaceutical preparations and cosmetics because of its 
safety. Usually, low^viscosity silicone oD having a viscosity of 100 cs or less at room tern 
bases becaise of its improved extensUDty. refreshing feefing and high safety. However, for example, when a paste^ke 
or grease-like silicone composition is prepared, it is difficult to obtain a smooth, homogeneous composition in a sotgte 
system, and kw-visoosity sflioone ol is easily separated or discharged from the resulting conposition, resulting in low 

20 stabnity. 

In order to solve the above-mentioned problem of low-viscosity silicone oil. there has been proposed the use of 
organic materials such as the methods of using fatty add esters of dextrin as thickeners (see Japanese Patent Unex- 
amined Publication Nos. 62-121764, 62-143970, 62-143971 and 63-159489). the methods of using fatty add esters of 
sucrose (see Japanese Patent Unexamined PuUkatton Na 63-235366) and the methods of using trimethylsilylated 

25 polyvinyl aknhol or trimethylsilylated polysaccharkies (see Japanese Patert Unexamined PuUks^ 

and the use of inorganic materials such as the methods of using organically modified viscosity minerals (see Japanese 
Patent Unexamined Publk»tion Nos. 62-45656. 62-54759 and 63-72779). Howeirer, the use of these orgaiik; and inor- 
ganic materials as the thickeners results in the problem of deteriorating inherent characteristics of tow-viscosity sHioone 
oil such as refresNng feeling and extensbility. 

30 Recently, methods have been proposed in which low-viscosity silkxxie oil is treated using compounds obtained by 
partially crosslinking siKcones having a spedfk; degree of polymerizatkm as tNckeners under shearing force, thereby 
obtaining homogeneous paste-flke silk»ne compositions (see Japanese Patert Unexamined PiATicM^ 
and 5-140320). However, these methods require the use of mixers such as Ixdl mills, three-roll miDs and collbki niBs 
having strong shearing force tbr obtaining paste-like sHioone composifions, resulting in disadvantages such as trouUe- 

35 some preparatkMi. tiigh viscosity of the resulting compositions and resblcted compounding amounls of ttte composi- 
tion& Bases have therefore been desired which can make gel and increase viscosity by simpler confMunfing wittK^ 
impairing the inherent feeling of low molecular weight siticones having a viscosity of 100 cs or less. 

SUMMARY OF THE INVENTION 

40 

As a result of intensive investigatnn under such situatkxis. the present Inventors have discovered that novel sili- 
cone derivatives in wNch blazine compounds or pyrimidine compounds are chemkaOy bound to amoio groups of 
amino-modif led silkxines can gel slicone oH and/or liquid ofl or can increase the viscosity thereof simply and stably, thus 
completing Uie present invention. 
45 Namely, the present invention provides: 

(1) A triazinyl group- or pyrimklinyl grotp-oontaining amino-nwcfiried silicone derivative having a triazinyl group or 
a pyrimklinyl group bound to an amino group of an amino-modified silicone, or a derivative in which triazine or pyri- 
mkfine is bound to sOioone oil; 
50 (2) A triazinyl gro^>- or pyrimkfinylgroijp-containingamino-modiiied silicone derivative repres 

mula (1). including a siScohe derivative in which a triazinyl group or a pyrimidihyl grop is chemically bound to siTi- 
cone ol as represented general formjla (1) brespectiva of its raw material: 
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wherein each R, which may be the same or differeni, represents hydrogen or a linear, txanched-chain or cyclic 
hydrocaitjon group of 1 to 8 cartxm atoms; m and n each represent integers from 1 to 6; h represents an integer 
from 0 to 6; *a' represents an integer from 1 to 400; and at least Am of Y are nitrogen, and the remainder is carton; 
(3) The sificone derivative descrbed in the above (1). wfvch is represented by general formula (2), or an amino sil- 
icone derivative in which a triazine ring or a pyrimidne ring is bound to sificone oil having one amino end groip at 
the amino end thereof: 




wherein each R, which may be the same or different represents lydrogen or a linear, b(anched<hain or cyclic 
hydrocariMn group of 1 to 8 cartxm atoms; m and n each represent integers from 1 to 6: h represents an BTleger 
from 0 to 6; 'a' represents an integer from 1 to 400; at least two of Y are nitrogen atoms, and the remainder is a 
carbon atom; p represents an imager from 1 to 3 in the case of triazine, or from 1 to 4 in the case of pyrimidine; and 
when p is 1 or 2 in the case of triazine, or 1 , 2 or 3 in the case of pyrimidine, a hydraxyt jgroip, an amino group which 
may be substituted by a linear or branched all^ group of 1 to 6 caitxm atoms, a halogen atom, a caiboxyl groups 
a linear or branched alkyl group of 1 to 6 caitx»i atoms, or a linear or branched alkoxyl group of 1 to 6 carbon atoms, 
as weH as a hydrogen atom, may be bound to a residual carbon atom of the triazine ring or the pyrimidine ring; 
(4) The silicone derivative described in the above (1), which is represented l>y general formula (3): 




wherein each R, which may t>e the same or different, represents hydrogen or a linear, btanched-chain or cyclic 
hydrocartxjn group of 1 to 8 carbon atoms; m and n each represent integers from 1 to 6; h represents an integer 
from 0 to 6; *a' represents an integer from 1 to 400; at least two of Y are nitrogen atoms, and the remainder is a 
carbon atom; q is an integer from 0 to 10; p represents an integer from 1 to 3 in the case of triazine, or from 1 to 4 
in the case of pyrimidine; and when p is 1 or 2 in the case of triazne, orl , 2 or 3 in the case of pyrimidine, a hydroxy! 
groups an amino group which may be substituted by a linear or branched alkyl group of 1 to 6 carbon atoms, a hal- 
ogen atom, a carboxyl group, a finear or branched alkyl group of 1 to 6 carbon atoms, or a linear or branched alkoxyl 
group of 1 to 6 carixMi atoms, as well as a hydrogen atom, may be bound to a residual carbon atom of the triazine 
ring or the pyrimidine ring; 
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(i) When q is from 1 to 10, A1 and A2 are each represented t>y general formula (4): 



-N— (CH,) — Si— < 
R _\ R 



wherein R, m, n, h, a and Y have the same meanings as given above; and A1' and A2' each represent hydro- 
gen atoms, hydtoxyl groips. amino groups which m^ be substituted by Fnear or branched allqi groups each 
having 1 to 6 cafix>n atoms, halogen atoms, cartxnyl groups, linear or branched alkyi grDLf>s each having 1 to 
6 cailson atoms, or linear or branched alkoxyl groups each having 1 to 6 cartxxi atoms; 
or A1 and A2 are each represented general formula (5): 



Si-0 



-(CH.,^-N 



wherein R, m, n, h and a have the same meanings as given above; 

or A1 and A2 each represent hydrogen atoms, hydroxy! groups, amino groups which may b6 substituted 
by linear or branched alkyI groups each having 1 to 6 carbon atoms, halogen atoms, caitxtxyl groups, linear or 
branched alkyi groups each having 1 to 6 carixxi atoms, or linear or branched alkoxyl groups each having 1 to 
6 carbon atoms; and 

(ii) When q is 0, general formula (3) is represented by general formula (6): 



-N- (CH,)^ 



said silicone derivative including a derivative in whk^h 1 to 3 carbon atoms of the triazine ring or 1 to 4 carbon 
atoms of the pyrimidine ring are bound to ceKliamino silicone o9 at both amino ends thereof, also including a 
stnx;ture composed of 2 to 1 0 repeating un'rts thereof whKh includes a linear, branched and/or netvrork struc- 
ture, and including a derivative in which one end of the a.<iKliamino silicone oil may be an amino grotp or an 
amino group substituted by a linear or branched alkyi group of 1 to 6 carbon atoms virithout boncSng to the tri- 
azinyl group or the pyrimidinyl group; 

(5) The slicbne derivative descrbed in the above (1) represented by general formula (7), vi/hreh is obtained by 
aDoiwing a side-chain amino siKcone oil to react wHh a reactiva group-containing triazine or pyrimidlrie compound: 



55 



4 



EP 0751 170 A2 




wherein each R. which may be the same or different represents hydrogen or a linear, branched-chain or cydic 
hydrocaitx)n group of 1 to 8 carbon atoms; m and n each represent integers from 1 to 6; h represents an integer 

j5 from 0 to 6; "a" and V each represent integers of 1 or more, "d" represents an Integer of 0 or more, and "a4*Md" 
represents an integer of 400 or less; 'a*, V and 'd* each show the ratios, and do not specify the order of arrange- 
ment; and at least two of Y are nitrogen atoms, and the remainder is a carbon atom; 
(6) A method for producing the silicone derivative described in the above (1) which comprises allowing a amino sil- 
icone oil to react with a reactive groi|>-containing triazine or pyrimidine compound; 

20 (7) The method described in the above (6). in wMch the amino silicone oil Is represented by the following general 
formula (8): 



n ir' 1 ' 

B4Si— O-H-Si— OH — Si— B 
L. JaL| Jb I 



wherein each R, which may be the same or different represents liydrogen or a linear, branched-chain or cycfic 
hydrocaibon group of 1 to 8 carbon atoms; a and b each represent integers of 1 or more, and the sum of a and b 
represents an Integer of 400 or less; a and b each show the ratios, aiid do not specify the order of arrangement; 
and at least one of B, B' and is a group represented general fomula (9): 



-T (CH,) . (CH,) . N H 

1 J. i 



wfherein each R'. which may be the same or different represents hydrogen or a linear, branched or cyclic hydrocar-. 
bon group of 1 to 8 cartxm atoms; m and n each represent integers from 1 to 6; and h represents an integer from 
0to6;and 

the reactive group-conta'ning triazine or pyrimidine compound Is a compound represented t>y the following general 
formula (10): 
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wherein at least one of X\ and represents a halogen atom, the remainders each represent hydrogen atoms, 
hydrQxyl groups, amino groups which may be substituted by linear or Ixanched alkyl groups each having 1 to 6 car- 
bon atoms, cartxixyl groups, linear or branched alkyl groips each having 1 to 6 cartXMi atoms, a linear or t)ranched 
alkoxyl groups each having 1 to 6 carbon atoms; and at least two of Y are nitrogen atoms, and the other is a cart)on 
atom: 

(8) A gelling agent comprising the triazinyl groi4>- or pyrimidinyl gronj-containing siBcone derivative descrBjed in 
the above (1), (2), (3). (4) or (5); 

(9) A composition comprising the triazinyl group- or pyrimidinyl group-containng silicone derivative deserved in the 
above (1), (2), (3), (4) or (5) and silicone oil and/or liquid oil: and 

(10) A base comprising the triazinyl group- or pyrimidinyl group-containing silicone derivative described in the 
above (1). (2). (3). (4) or (5). 

DESCRIPTION OF THE PREFERRED EMBODIMEMTS 

The present invention will hereinafter be deserted in detail. 

When the novel silicone derivatives of the present invention are produced, in addition to methods in wtvch anrvno 
silicone oil is allowed to react with reactive groip-containing triazine or pyrimidine compounds as raw materials^ meth- 
ods can be employed in which reactive groip-modified silicones having reactive groi|>s such as halogen and amuu 
group-containing triazine or pyrimidine compounds are allowed to react with eaiii other, which has a reversed relation- 
ship in the reactive groups vnth the first method. This is the reason why the sHioone derivatives of the present invention 
include all conpounds represented by general formula (1). However, the reactivity of the reactive groups such as halo- 
gen on heterocyclic moiety is stronger in the first melhod, so that the first method is generally used. The first method is 
hoeinafter mainly desCTbed, but the second mtihod can also be used similariy. 

As the starting materials for producing the novel silicone derivatives of the present invention, the case of using 
amino siPicones is first described. The sites of amino modification may be any of side chains, one end and both ends, 
and the number of the amino groups, the position thereof, etc. are not GnAed. 

These amino silicones are represented the following general formula (11): 



~R 

i 






R 
1 


-Si- 


0 




-Si— 0 
1 


1 

R 




1 


J' - 



R 



— Si— B" (11) 
I 

R 

b 



wherein each R, wtMi HKv be the same or diffffent, represents a linear, branched-chain a cycGc hydrocaibo^ 
of 1 to 8 carbon atoms: at least one of B, B' and B' is a group represented by general fomula (12): 
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-(CH,). N H (12) 

I 



wherein each R", which may be the same or different r^esente hydrogen or a linear, branched or cycOc hydrocarbon 
group of 1 to 8 carbon atonra, m and n each represent integers from 1 to 6. and h represents an integer from 0 to 6; the 
remainders of B, &' and B" each represent rnear, branched-chain or cyclic hydrocarbon groifK each having 1 to 8 car- 
bon atoms; a and b each represent integers of 1 or more, and the sum of a and b represents an Integer of 400 or less; 
IS and a and b each show the ratios, and do not specify the order of arrangement 

Examples thereof Include antino silicones having one amino end gnxp represented by the following general for- 
mula(13): 



-Si-0- 
I 

R 



-Si — R 
I 



(13) 



30 wherein each R. which may be the same or different represents hydrogen or a Isiear, branched-chain or cydic hydro- 
cartxm group of 1 to 8 caitwn atoms; B represents a group represented by general formula (12); and a represents an 
integer fremi to 400; 

a,aKiatnnQ silicones represented the fbllcwing general fonrwla (14): 



R 

I 

Si-0 
I 



-Si— B' 
I 



45 wherein each R, «i»hich may be the same or (fifferent represents hydrogen or a linear, branched^hain or cycTic hydro- 
carbon group d 1 to 8 carbon atoms; B and B" each represem groups represented by general formula (1 2); and a re^ 
resents an integer from 1 to 400; and 

sideK:habi amino siTicanes represerted tfie following general fbnmla 
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'r 

1 




R 

1 


1 

R— Si-0 — 
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-Si— 0 

1 




-Si— 0 
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_R 
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_B' 



-Si— R (13) 



EP0751170A2 

wherein each R. which may be the same or different represents hydrogen or a fmear, txanched^hain or cycOc hydro- 
caitxm group of 1 to 8 cartxm atons; BVepresents a groi4> represented by general (ornula (12): a ^ 
sent integers of 1 or more, and the sum of a and b represents an integer of 400 or less; and a and b each show the 
ratios, and do not specify the order of arrangement 

In the compounds represented by general formulas (13). (14) and (1^. the amino silicone derivatives used in the 
present invention, examples of the hydrocarbon groi^is each having 1 to 8 carbon atoms represented by R include lin- 
ear hydrocarbon groips such as methyl, elhyl. propyl, butyl, pentyl. hexyt heptyl and octyl. branched hydrocaifaon 
groups such as isopropyl and isohexyl. alkenyl grD^ps such as vinyl and aUyl. (^cloal^ 
cycioheptyl. and aiyl groups such as phenyl and tolyL These hydrixaibon groups may be subsli^ 
and examples thereof include 3.3.3-trifluoroprDpyl. Methyl and phenyl are prefened among others, and methyl is partic- 
ularly preferred. 

In the compounds represented general fonnilas (13), (14) and (15), the number of sificon atoms contained in a 
mo(0ied silicone molecule (a-tb) is 2 to 400. preferably 10 to 300. and more preferably 40 to 150. 
Examples of the anino sfficones used in the presem invertion include the following: 
Amino Silicone Oif Manufactured by Dow Coming Totev SiSoone Ca. Ud.- 

Structure (1) ( a, o-diamino silicone) 



CH3 CH3 CH3 
I 1 I 

HzNRS i O (S i 0).S i RNH2 



CH3 CHa CH3 



Structure (2) (Side-Chain amino silicone) 

NH2 
I 

CH3 R 
I I 

(GH3)3S iO (S iO). (S iO).S i {CH3)3 
.1 I 
.CH3 CH3 



R: Allcylene 
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Product 


Viscosity 
(cs) 


Specific 
Gravity 


Refractive 
Index 


Remarks 


equivalent 


BY16-853 


30 


0.96 


1.414 


(CfiKiamino silicone 


650 


BY16-853B 


80 


0.97 


1.407 




2200 . 


BY1 6-828 


120 


1.05 


1.453 


side-chain amino silicone 


3500 


BY1 6-850 


1100 


0.98 


1.411 




400& 


SF8417 


1200 


1.07 


1.4K 




1800 


BY1 6-849 


1300 


1.03 


1.426 




600 


BY1 6-872 


18000 


1.01 


1.421 




2000 


BX16-755B 


240 




1.408 


secondary anine 


2200 


BX16-193 








one amino end group 


4000 



SO Amino silicone 01 Manufactured by Nippon UnicarCa,Ud. 



CH3 
I 

CH3-S i -O- 
I 

CH3 



CH3 
I 

-S i -O- 
I 

CH3 



CH3 
I 

-S i -O- 



CHs 
I . 
-S i— CHs 



y CH3 

GsHeNHCaHiNHa 



Product 
Name 


Amino 
Equivalent 


Si Polymerization 
Degree 


FZ-3705 


4,000 


140 


FZ-3707 


1,400 


50 


FZ-3710 


1,700 


300 


FZ-3712 


1.700 


200 



50 
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55 

ThB molecUar weight of these airino silicones is 100 to 30.000, preferably 1,000 to 20.000, and more prefetal^ 
3.000 to 10.000. 

The triazine and pyrimidine compounds tiaving reactive functional groMps which are used for reaction with the 
amino silicones are represented l>y the following general formula (10): 



10 
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IS wherein at least one of X', and X* represents a halogen atom, the remainders each represent hydrogen atoms, 
hydroxyl groups, amino groups which may be sitetituted by linear or branched-chain alky! groups each having 1 to 6 
carbon atoms, carboxyl groups, linear or branched allgri groups each having 1 to 6 carbon atoms, or linear or branched 
aikoxyl groups each having 1 to 6 carbon atoms; and at least two of Y are nitrogen, and Ihe other is caitxxi. 

The reactive groups of these triazine or pyrlmldine conpounds may.be any, as long as they are groups which react 

» with anvno groups oi the amino silicones. Examples thereof 'mdude halogen atoms such as fluorine, chlorine, bromine 
and iodine. Although sutetituent groups and of the triazine skeleton maf also be any, examples thereof include 
hydrogen, hydroxyl. amino groips which may be substituted by alkyi groups, halogea caibcncyl, linear or branched alkyi 
groups each having 1 to 6 carbon atoms, or Snear or branched aikoxyl grotps each having 1 to 6 carbon atoms. In the 
amino groups which may be substituted by the atkyi groups, said alM groups include linear or branched alkyi groMps 

25 each having 1 to 6 carbon atoms. Examples of ttie alkyl-substituted amino groups include ethylamino. propylamino and 
isopropylamino. Further, the caitx>xyl groi^ contain salts thereof such as alkali salts and alkaline earth metal sails, 
and examples thereof include sodium, potassium, caldum, magnesium, aluminum and zinc salts. Examples of the Sn- 
ear or branched alkyi groups each having 1 to 6 carbon atoms include linear alkyi groups such as methyl, ethyl, propyl, 
butyl, pentyl and heptyl, branched alkyi groups such as isopropyl, isobutyl, isopentyl and isohexyl, and those of cyclic 

30 alky) groups such as cydohexyl. Examples of the linear or branched aikoxyl groups each having 1 to 6 carbon atoms 
include methoxy, ethoxy. propoxy, butoxy, pentaoocy, isoprapoxy and dimethoxyi 

Examples of these triazine compounds include cyanuric chloride, 2-chloro-4,6-bis(melhytamino)-&4riazine, 2- 
chk)ro4,&tis(ethylamino)-S-triazine (sknazine), 2-cHoio-4,&bis(propylamino)-&tiiazine, 2-chloRh4,6- 
bis(butylamino)-S-tria2ine, 2-chtonM,64ji8(amylamino)-S-tria2ine, 2-chtoro^m8thylaniino«thylamino-S-triazin8. 2- 

35 chloro-4-methylamino-6i5ropylamino-S-triazine, 2K«oro-4-ethylarnino.€-isopropylajnino-S-triazine (atrazine), 2- 
chloro-4-ethylamino-6-propylaniino-S-triazine, 2-chloro-4-^ylamino-6-isobulylamino-S-triazinei 2Hchk>ro-4-pro- 
pylamino^-isopropylamino-S-triazine, 2-chloro-4,6-bis(ethoxy)-S-tr;azlna 2-chloio-4,6-bis(methax^S-triazine, 2- 
chloro4,64Dis(propoxy)-S-triazine and 2-chtoro-4,6-bis(butoxy)-S-triazine. 

Examples of the pyrinidine compounds include 2-chloropyrimidine, 2-chloro4,&<fimethy^midine, 2-chloro4.6- 

On the other hand, in addition to the methods in which the above-mentioned amino silicones are alkwed to react 
with the reactive groip-containing triazine or pyrimidine compounds as starting materials, the novel sificone derivatives 
of the present invention can also be produced by alkwing reactive group-containing silicones to react with amino group- 
containing triazine or pyrinvdne compounds. When the reactive group-containing siicones are used, halogen is typi- 
45 cally used as ttie reactive groups. The hatogen silicones include, for example, chtoro silicone oil and f luoro silicone oil. 
Examples of the amino group-containing triazine corrpounds which are alkiwed to react witti the hak>gen silicone oil 
include 2,4,6-triamino-s-triazine (melamine), 2,4-diamino-6-dimelhyl-6-triazine and 2,4-dianfiino-6-ethoxy-s-triazlne. 
Examples of the amino group-containing pyrimkline compounds include 2-aminopyrimidine, 2,4<iiamino-6-ethyl-5-phe- 
nytpyrimidine. 2-amino-4-{2-dibutylaminoettKixy)F^midine, 5-(4'-chk>rDphenyl)-2,4-diamino-6-ettiylpyrimidine and 

Reactkm sohrants used in the reaction of these amino sOkxmes with the triazine or pyrimidine conp^ 
reaction of the halogen silicone oO with the amino grotfHxxrtaining triazine a pyrinridme compounds may be any, as 
long as ttiey dissolve both of them. Such solvents include benzene, toluene, xylene, n-hexane. n-heptane, carbon tet- 
rachtoride, chloroform, perchkiroethylene, trichkxoethylene and chkirobenzena 
55 The reaction is conducted by dissolving the amino sBicone oil or the halogen silicone oil and ttie triazine com- 
pounds or the (^imidine confounds in the reaction solverTts, and heating and adding catalysts H necessary. 

The reaction is conducted at room temperature or higher, preferably at 70 to 120°C, and bask; oompouxis such as 
pyridine. arvBne and akylamines can be used as the reaction catalysts. After the reaction, unreacted halogen groips 
are substituted by vrater. aknhols. etc., followed by solvent removal and removal of unreacted products. Then, tie 
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resulting products are subjected to vacuum drying to ot>tain the novel silicone derivatives in wNch triazinyl groups or 
pyrinMnyl groups are tXMOd to the amino sflioone oil or the halogen siGoone oil. 

The properties such as gel strength and viscosity can be controlled by changing the binding ratio of the amino sil- 
icone to the triazinyl group or the pyrimidinyl ^oup. 

5 For example, when added to liquid oil or silicone oil generally used for cosmetics or pharmaceutical preparations, 
a d-substituted compound in vvhich silicone oil is introduced into two positions of the triazinyl group or ttie pyrimidinyl 
group fbnns a hard gel, a mono-subslituted compound in which siOoone oil is introduced into one position fbrms a soft 
gel, and a tri-substituted compound in which silicone oil is introduced into all three positions gives a weak gel or a vis- 
cosity-increased fluid liquid. With respect to cosmetics, for example, the d-substituted compounds are used for founda- 

10 Hons, antiperspirants sticks, mascara, Ip sticks and rip cream, the nmno-subslituted compounds are used for soft gels 
such as cream, emulsions and cream foundations, and the tri-substituted compounds are used for cosmetic oil and liq- 
uid foundations. Further, the di-substituted compounds forming hard gels are used for potting agents for electric and 
electronic parts and vibratnn absorbing agents for dampers, and the tri-substituted compounds are used for thickeners, 
sealing agents arid pigment dispersing agents. Thus, any one of the mono-substituted, di-substituted and tri-sut>stituted 

15 compounds can be selected depending on the use and the purposa 

Reaction products in which hatogen is left cause irritating feeing when they adhere to the sWn. They are therefore 
unsuitable for cosmetics and pharmaceutical preparations. It is therefore preferred that halogen is substituted as 
described above. However, the reaction products containing hafogen can be used for other appficattons such as water 
repeirmg agents, potting agents for electric and electronic parts and vibratipn absorbing agents for dampers, etc. with- 

20 out any particular problem. 

When the amino silicone is an ao-diamino silicone or a side chain atrino silicone, a compound in which triazinyl 
or pyrimidinyl groups are txiund to all amino groups of the a,aKrian«no silicone or the side chain amino silicone is not 
dissolved in liquid oil or silicone oil »en when it is added thereto, or the resulting gel leads to syneresis in some cases. 
The reason for this is considered Id be that the hard gel is formed by intramolecular or intermolecular crosslinking. A 

25 reversible smooth gel can be fbrmed by partially remaining the amino groups uncombined by methods such as appro- 
priate adjustment of the reaction molar raSo, which Is deduced to be due to a hydrogen bond. 

For exannple, when the side chain amino silicone has amino groups at 40 positions in a molecule, a gelling agent 
can be obtained by inbodudng tiiazinyl or pyrimidinyl groups into 2 a 3 positions, said gelling agent giving a homoge- 
neous, flexible, soft gel when added to silicone oil having a viscosity of 100 cs or less. 

30 The confounds of the present invention represented by general formula (3) which are obtained by the reaction of 
the a,(iKliamino silicones with reactive triazine or pyrimidinei can be compounds showing fluidity, compounds showing 
viscosity increasing properties, gel-like compounds or mbber-like elastomers, depending on the reaction conditions 
such as the reaction molar ration the reaction temperature and the reactfon tima 

For example, when a soft gel 16 desired, the reaction time is Ehortened,.or the amount of the reactive group-con- 

35 taining triazine or pyrimidine compound is reduced in the reactfon. When a harder gel is desired, the reaction time is 
prolonged, or the amount of the reactive group-containing triazine or pyrimidine compound is increased. Thus, tiie hard- 
ness of product gels can be controlled. 

These compounds vary in viscosity according to the degree of polymerization (molecular weight) represented by q 
in general formula (3), and a higher molecular weight results in a higher wscosity. In addition to tiiis, tiie linear stnjcture 

40 and the crosslinked st-ucture are obtained as the molecular structure according to methods of polymerization. The lin- 
ear stiucture results in softer compounds compared whh the crossTinted structure. For exannple, gel-like compounds 
rich in the linear structure are soft, whereas gels rich in the crosslinked structure become hard, resulting in elastic, rub- 
ber-like compounds. 

Specifically, tiie products are desaibed as follows. 

45 When the products are mainly conposed of the compounds represented by general fonnula (3) wherein q is 3 or 
less, tiie products are poor in the crosslinked sti'ucture and rich hi the Onear sbructure. Dissolution tiiereof in silkXHie oil 
results In various compounds extending from high viscous materials exhibiting viscosity increasing properties to weak 
gel-like compounds. 

When the products are mainly conqwsed of the conpounds represented by general formula (3) wherein q is 5 to 
so 10, the crosslinked structure is rich, resulti'ng In exh3)itkin of properties extending from weak gel-Oke properties to hard 
rubber-like properties. 

When the products are mainly composed of the compounds represented by general fonnula (3) wherein q exceeds 
10, the products are dmost all composed of the crosslinked structure and further composed of ttie polymer structure, 
resulting in exhibition of properties extending from rubber-like properties to resMae properties. 
55 Similariy to ttie a,(iKllan«no silicones, ttie compounds of ttie present invention represented by general formula (7) 
which are obtained by ttie reaction of ttie side-chain amino sO'icones witti reactive triazine or pyrimidine compounds vary 
in viscosity according to ttie degree of polymerization (molecular weighf) represented by (»»b4d), and a higher molec- 
ular weight results in a higher viscosity. For ttie linear stnjcture and ttie crosslinked stnjcture developed as ttie molec- 
ular sttucture according to mettnds of polymerization, ttie linear sttucture results in softer compounds compared Mritti 
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Ihe ctDSslinkecl stnictura Rir exanple; geMDe connpounds rich in the Pnear structure are (lexUe and soft, whereas gets 
rich in the crosslinlced structure liecome hard, resulting in elastic rubber-Ske ocmpounds. 

When cyanuric chloride is used as the triazine coirpound, it can bind to reactive groups of the silicone at a maid- 
rmim ct 3 positions, because It has 3 reactive groups. The structure of the silicone obtained ttiereby is apt to tate the 

5 crosslinked structure, compared with a compound having one reactive group such as 2-chlotQpyrinndine. The resiiting 
compound has ther^e a tendency to become hard. 

Further, more amino groups in the molecule of the amino silicone results in more reactive positions, so that the 
resulting connpound Is apt to take the aossGnked structure, leading to a hard oorifxiund AcoordingV^ 
icone having a small amount of amino groups can provide the saioone derivative having desired hardness and proper- 

ro ties. . 

As an example of the specSic struchjre, the side-chain anmo silicone is apt to take the intemiolecular or intramo- 
lecular crosslinked stmcture when the triazine or pyrimidine conpound having at least 2 reactive groups is used, result- 
ing in a hard compound. In order to avoid this problem, the intioduction rale of the triazine wpyrimU compound is 
decreased, or the triazine compound having one reactive group such as 2-chk)ro-4,6-bis(elhyiamino)-s-triazine or the 
IS pyrinMheconfX)und such as a-dteropyrimidine is used, whereby a coiTipoun^ 
obtained. 

fttore amino groups in the side-chain amino silicone oil results in a harder gel. It is therefore preferred that the 
number of amino groups is proper. In order to obtain the soft gel-like product, the number of amino groups in the mole- 
cule is preferably 5 or less. 

20 As described above, the hard gels, the soft gels and ttte liquid triazinyl group- or i^rimidinyl group-containing amino 
silk»ne derivatives are obtained according to various conditions, and they can be sdected depending on ea^ 
tion, similarly to the above-mentkxied various substituted oontpounds. 

The novel triazinyl group- or pyrimidinyt group-containing amino silicone derivatives of the present invention are dis- 
persed in liquid oil or silicone oil. and dissolved by heating, followed by cooling H necessary, thereby obtaining compo- 
25 sitions extendng from gel-like compositions to viscous materials. 

The amount of the triazinyl group- or pyrimWinyl group<»ntaining amino silicone derivative ol the present invention 
added to the silicone oil varies with the molecular weight eta of the triazinyl group- or pyrimidinyl group-containing 
amino siHcone derivative, and a higher molecular weight and a higher viscosity of the silicone derivative require a 
smaller anwunt thereof added. On the other hand, a lower molecular weight and a lower viscosity of the silicone deriv- 
30 ative require a larger amount thereof added. In the latter case, the triazinyl group- or pyrimidinyl groiq>containing amino 
silicone derivative itseH can also be used as a base. When used as a gelHng agent, the triazinyl grotf>- or pyrimidnyt 
groupK»ntaining amino siTicone derivative of the preserrt invention is added generally In a^ 
more, and preferably in an amount of 10% by w^ght or mora The gelling agent of the present invention also includes 
so-called viscosity thickening agents which inaease the viscosity of the bases but leave the fluidity, as well as the so- 
35 called gelling which increases the viscosity and allows the ffcidity to disappear. 

The fiquid oil may be any as kMig as it is compatibte vwlh the silicone derivatives of the present invention, arid exam- 
ples thereof include hydrocarbon oil such as isoparaflin oil. and ester ofl. The silicone oil may be any as tong as it is 
lic^id. and chain siicones. cyclic silicones, amino-, caitMxyl- or alcohol- silicones, eta can be used. 

The triazinyl group- or pyrimidinyl groif)-containing amino silicone derivatives of the present invention are dissohed 
40 in k)w-viscosity silicone oil. hydrocarbon oil. polar oil, etc. to cause gelata'on or an increase in viscosity. They can be 
therefore used as bases for various industrial materials as well as for cosmetics and pharmaceutical preparations. In 
addition, the triazinyl group- or pyrimicfinyl groupHXxitaining amino sIBoone derivatives of the present invention them- 
selves can be used as bases for cosmetics, phanriaceutical preparations and various industrial materials. 

When, for example. sOkxirie oil having a kw vscosity of 100 cs or less generally used in cosmetks and pharma- 
45 ceutical preparations is used as a soft, homogeneous gel. the use of the mono-substituted compound in which a triazi- 
nyl group or a pyrimklinyl group of the amino silicone is substituted provides a gd-fite composition not impairfcig 
refreshing feeling of the silicone oil. When used as a hard, homogeneous gel high in form retention, the di-substituted 
compound is mainly employed. 

As descrbed above, when the silicone derivatives are used in cosmetfos and phannaceutical preparations. It is pre- 
ss ferred that halogen is removed by substitution, etc. 

The silicone o9 is used for various indusb^ial materials utiTizing its insulating properties and water repellency, and 
can be used property by various selections according to Hs purpose of use as a gelling agent 

The gel-tike compositions comprising the triazniyl groip- or pyrimkfnyt groupKXXitaining amino silicone derivatives 
of the present invention and sitcone oD are thermally reversible, and addHkxi ol DMSO to the get-like compositions 
ss results in fluid iquids. Ftom mis tact, this gelation is deduced to be mainly caused by a hydrogen bond. 

The present invention will be described in more detaa witti the following examples. It is understood of course that 
they are for the purpose of illustration only and are not intended to limit the scope of the invention. 
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EXAMPLE 1 



Three grams (1.2X10'^ mol) of a side-chain airino siTicone (BY16-849 marufactired lay Dow Coming Toray Sili^ 
cone Ca. Ud.. MW: ca. 25000. amino equivalent: 600) dissolved In 20 g oi benzene was mixed with 0.57 g (5.0X10-^ 
mol) of 2-chloropyrimidine previously dissolved in 20 g of benzene, and the mixture was sSned under reflux fa 24 
hours. After temnination of the reaction, the solvent was removed by distillation under reduced pressure to obtain a 2- 
pyrimidinylorganopolysilaxane which has pyrimidinyl groups bound. 

EXA1\<PLE2 



TTilrty grams (6.6X10'^ moQ of a both-terminal amino sflicone (BY1&SS3B manufactured by t^ow Coming Toray Sil- 
icone Ca. Ud., im: ca.4500. am'no equivalent: 2250) dissolved in 15 g of benzene was mixed with 2.46 g (13.3X10' 
^mol) of cyanuric chloride previously dissolved in 1 5 g oif benzene; and the mixture was stirred at room temperature for 
24 hours. After tenninalion of reaction, the solvent was removed by dstillation under reduced pressure; followed by 
washing wjtti water. TTie resulting product was heated again under re(hiced pressure to remove the solvent by distilla- 
tion, therein mainly obtaoiing a triazinylorganopolysilaxane in which triazinyl groups were bourvi to txith ends. Ttiis 
product showed the foUowing nuclear magnetic resonance specba: 



Structure Confirmcition According to Nuclear Magnetic 
Resonance Spectra (^^C-NMR) 

Structure Chemical Shift S 



£-NH-R-Si(R)3 166.1 ppm 



I 169^9 ppm 

£-Cl 171.1 ppm 



Solvent: cbcij 



EXAMPLES 

3.1 g (1.24X10'^ mol) of a side-chain amino silicone {BY16-849 manufactured by Dow Coming Toray Silicone Ca, 
Ltd.. MW: 03.25000, amino equivalent: 600) dssdved in 50 g of l.4-diQxane was mixed with 0.1 g (4.95X10'^ moQ of 
2-chloro-4.6-bis(ethylamino)-s-triazine previously dissolved in 50 g of 1,4-dioxane. and the miidure was Stirred under 
reflux at the boiling poim for 24 hours. After termination of the reaction, the solvent was removed by distillafion urider 
reduced pressure to mainly obtain a 2-{4,6-bis(eUiylamino)]-«-triaanylorgancpOly-Eilaxane In which 2-chloro^,6- 
bis(ethylamlno)-s-triazinyl groi^ were bound to a part of amino groups of one molecule of Ihe side-chain amino sili- 
cone. This product showed the following nuclear magnetic resonarKe spectra: 
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Structure Confirmation According to Nuclear Magnetic 
Resonance Spectra (*'c-NMR) 



Chemical Shift S 



-fiHj (of an aminoethyl group) 15 pjan 

-CHj- (of an aminoethyl group) 35 ppm 

' .NH-R-Si(R)3 163 ppm 



(carbon of a triazinyl 
ring to which a silicone 
was botind) 



£-NH-CH2-CH3 165 ppm 

(carbon of a triazinyl 
ring to which an amino- 
ethyl group was bound) 

Solvent: CDCI3 



EXAMPLE 4 

11.19 g (2.48X10^ mol) of an a,(!Klianiino silicone (BY16-843B manufactured by Dow Coming Toray Silicone Ca , 
Ltd.. MW: ca.4500. amino equivalent: 2250} dissdved in 150 g of 1.<Miaxane was mixed with 1 g (4.95X10-^ mol) of 2- 
Gtilor&4,&tis(eltiylantino)-s-triazine prevrausly dissolved in 150 g of 1.4<iiaxane. and the nixture was refluxed for 24 
hours with stirring at 90*0. After temiination of Ihe reacbcn, the solvent was removed l>y distillation under reduced pres- 
sure to obtain a 2-(4.6«s(e%laniino]]-s-triazinylorganopolysilCD(ane in which 2-chloro-4.&bis(ethylamino)-s-triazinyt 
groups were bound to both ends. Tliis compound was highly viscous and paste-lika 

EXAIXPLES 

0.22 g (1.1 9X10-3 moQ of cyanuric chloride dissolved in 20 g of benzene was mixed with 5.0 g (1 .1 1X10-^ moQ of 
silicone ofl having one amino end group (MW: ca. 4500), followed by stim'ng tor 24 hours. After termination of the reac- 
tion, the solvent was removed by dislillation under reduced pressure to mdnly obtain a triazinyloiganopolyslQxane In 
which one sil'icone chain was bound to a triazinyl gnxjp. 

EXAMPLES 

0.1 1 g (0.59X10-3 moQ Of cyanuric chk)ride dissolved In 20 g Of benzene w«s mixed with 5.0 g (1.1 1X10-3 m^ 
silicone oil having one amino end group, BX1 6-193, followed by stirring for 24 hows. Alter terminatkm of the reaction, 
the solvent was removed by distillation under reduced pressure to mainly obtain a triazinylorganopolysiloxBne in wttich 
two silicone chains were bound to a triazine compound. 

EXAMPLE? 

0.07 g (0.37X10-3 mol) of cyanuric chloride dissolved bi 20 g of benzene was mixed vrith 5.0 g (1 .1 1X10*3 moQ of 
silicone oil having one amino end group, BX16-193. followed tqr stvring for 24 hours. After termination of the reaction. 
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the solvent was removed by distillalion under reduced pressure to mainly obtEun a triazinylorganopolysllaiiane in which 
three siScone chains were txxjnd to a triazine compound. 

EXAMPI^S 

Amino silicone derivatives (1) to (7) obtained in Examples 1 to 7 were each added to respective siScones so as to 
give a concentration o1 1 0% t>y weight or 20% bf weight and dissolved heating at room temperature or W<i with 
stirring. The resulting solutions were each allcwed to stand at room temperature, followed by observation. The gelling 
and viscosity increasing properties of the deriratives oblained In Examples 1 to 7 to tie silicories are shown below 



Tables 



Sample 


Concentration 




Silicone 






(%) 












Nal 


No. 2 


No. 3 


Example 1 


10 




A 


A 




20 


o 


0 


0 


Example 2 


10 
20 


® 


@ 




Examples 


10 


A 


® 

A ■ 


® 




20 








Example 4 


10 










20 








Examples 


10 


o 








20 


o 






Example 6 


10 


@ 




® 




20 






® 


Example? 


10 


0 


0 






20 


o 


o 




No. 1 : dmethylpolysiloxane 


5cs 






No. 2: dmethylpolysiloxane 


50 cs 




Na3:decair 






Scs 


®: gel (form 


retentian kept) 








0:weakgel 








a: increase in viscosity 








X: solution 











The equivalent amount of DMSO was added to each gel of No. 1 ot>tained in Example 1,2, 5, 6 or 7 shown in Table 
3, followed by stirring. As a result, each gel was turned solution-like. Rom thfe fact this gel was deduced to be mainly 
made by a hydrogen bond. 

The novel silteone derivatives of the present invention can be easily synthesized from the arrtno silicones and the 
triazine or pyrimidine compounds, and can gel sHioone ofl or increase tfie viscosity thereof stably and homogeneously. 
The gelled proAicts are thermally reveisUe, and easily produced. Further, the resulting gels are transparent The rea- 
son for this is decbjced to be that this gel is mainly made by a hydrogen bond. 

Qalms 

1 . A triazinyl group- or pyrimicSnyl groip-containing amino slicone derivative having a triazinyl group or a pyrimidlnyl 
group bound to an amino group of an amino sSioona 

2. A triazinyl group- or pyrimidlnyl groupHxmtaining amino siEcone derivative represented bf general fonnula (1): 
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wherein each R, which may be the same or diflerefil. represenis hydrogen or a linear, branched-chain or cycfic 
hydrocaibon group of 1 to 8 caitxm abHns; m and n each represent Integers from 1 to 6; h represents an Integer 
from 0 to 6; *a* represents an integer from 1 to 400; and at least two of Y are nHrogen, and the remainder is carbon. 

3. The silicone derivative according to claim 1, which is represented by general tbrmiJa (2): 




wherein each R, which may be tlie same or different represents hydrogen or a linear, branched-chan or cyclic 
hydrocaibon group of 1 to 8 carbon atoms; m and n each represent integeis from 1 to 6; h represents an integer 
from 0 to 6; *a* represents an integer from 1 to 400; at least two of Y are nitrogen atoms, and the remainder is a 
carbon atom; p represents an integer from 1 to 3 in the case of iriazine, or from 1 to 4 in the case of pyrinMine; and 
whenpis1or2inthe case of triazine, a 1 , 2 or 3 in the case of pyrimidine, a hydrcKyl gnxp, an amino group which 
may be substituted by a linear or branched alkyl group of 1 to 6 caitxxi atoms, a halogen atom, a caitxixyl group, 
a linear or branched alkyl group of 1 to 6 carbon atoms, or a linear or branched all<axyl gra^ of 1 to 6 cait)on atoms, 
as well as a t^ogen atom, may be bound to a residual carbon atom of the triazine ring or the pyrimidine. ring. 

4. The silicone derivative according to daim 1 , which is represented by general formula (3): 




wherein each R, which may be the same or different, represents fiydraoen or a linear, branched-chain or cyclic 
hydrocaitjon group of 1 to 8 cartx)n atoms; m and n each represent integers from 1 to 6; h represents an integer 
from 0 to 6; a represents an integer from 1 to 400; at least two of Y are nitrogen, and the remainder is cartion; q 
represents an integer from 0 to 10: p represents an integer from 1 to 3 in the case of triazine. or from 1 to 4 in the 
case of pyrimidine; and when p is 1 or 2 in the case of triazine, orl , 2 or 3 in the case of pyrimidine, a hydroxyl 
groupk an amino group which may be substituted by a linear or branched alkyl group of 1 to 6 carbon atoms, a hd^^ 
ogen atont, a carboxyl group, a linear or branched alkyl group of 1 to 6 carbon atoms, or a Gnear or branched alkoxyi 
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groif) of 1 to 6 cartxm atoms, as well as a hydrogen atom, be bound to a resM 
ring or Hie pyrinidine ting; 

(I) when q is from 1 to 1 0, A1 and A2 are each represented by general formula (4): 



wherein R, m, n, h. a and Y have the same meanings as given above: and A1 ' and A2' each represent hydro- 
gen atoms, hydroxyl groups, amino groups which may be sutistituted by linear or branched a!l<yl groups each 
having 1 to 6 carbon atoms, halogen atoms, caiboxyl groups, linear or branched alkyi 9'oups each having 1 to 
6 carbon atoms, or linear a branched aB«axyl groifs each having 1 to 6 carbon atoms; 
or A1 and A2 are each represented t>y general fornula (5): . 



I V I' 

4— N-(Ciy I— Si-o^si 



K R 



wherein R, m, n, h and 'a' have the same meanings as given above; 

or A1 and A2 each represent hydrogen atoms, hydroxyl groups, amino groups which may be substituted 
by linear or branched alkyi groups each having 1 to 6 carbon atoms, halogen atoms, carboxytgrot^js, linear or 
branched alkyi groups each having 1 to 6 carbon atoms, or linear or branched alkoxyl groups each having 1 to 
6 cartxxi atoms; and 

(ii) when q is 0, general formula (3) is represented by general formtia (6): 




The siltoone derivative according to daim 1 represented by general fbnnula (7), whk;h is obtained by allowing a 
side-chain amino sfficone to react with a reactive group-containing triazine or pyrimidine compound: 
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-R - 

1 




R 

1 




R 

1 


R 

1 

-Si— I 


--Si-0 
1 

_R 




' 1 

(CH,) -N 






"1 

(CH,)^-N- 
- R. 


(CH.) j,-N-H 
h - 


1 

R 



wherein each R. which may be the same or dUfererrt, represents hydrogen or a linear, branched-chain or cyclic 
hydrocaibon group of 1 to 8 caitwn atoms; m and n each represent integers from 1 to6; h represents an integer 
from 0 to 6; 'a' and V each represent integers of 1 or more, *d' represents an integer of 0 or more, and 'a-fbHT 
represents an integer of 400 or less; 'a', V and *d* each show the ratios, and do not specify the order of arrange- 
ment; and at least two of Y are nitrogen atoms, and the remainder is a carbon atom. 

A method for producing the silicone derivative accoiding to daim 1 which comprises allowing an amino silicone dl 
to reaa wilh a reactive gro^>-co^taining tiiazine or pyrimidiie confxxind. 

The method according to daim 1 , in which the amino silicone oil Is represented by the fdlowing general fonnula (8): 
R R R 

R B* R 

wherein each R, which may be the same or different, represents liydrogen or a linear, branched-chain or cydic 
hydrocarbon group 1 to 8 carbon atoiTis; *a' and V each represent integers of 1 or more, and tta 
V represents an integer of 400 or less: 'a' and V each show the ratios, and do not specify the order of anange- 
ment: and at least one of B, B* and B- is a group represented by general formula (9): 




wherein each R', which may be the sante or different represents hydrogen or a linear, branched or cydic hydrocar- 
bon group of 1 to 8 cartion atoms; m and n each represent integers from 1 to 6; and h represents an integer from 
Oto6:and 

the reactive groifhoontaining triazine or pyrimidine compound is a confwund represented by the following general 
formiia(IO): 
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wherein at least one of X\ and represents a halogen atom, the remainders each represent hydrogen atoms, 
hydroxyl groups, amino groups which may be substituted Dnear or txanched all^ groups each having 1 to 6 car- 
bon atoms, caitxKyt groups, Hnear or branched alM groups each having 1 to 6 carixm d 
alKoxyl groups each having 1 to 6 caibon atorns; and at lead tm of Y are nitrogen atoms, and the other is a cartm 
atom. 

8. A getting agent con^sing the triazinyt group- or pyrimidinyl group-containing silicone derivative according to any 
onaof claims 1 to5. 

9. A composition comprising the triazinyl group- or pyrimidinyl group-containing silicone derivative according to any 
one of claims 1 to 5, and silicone oil and/or liquid oil. 

1 0. A base comprising the triazinyl group- or pyrimidinyl group-containing silicone derivative according to any one of 
claims 1to5. 
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